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Pretzel knots and colorabilit{2003)

Kathryn Brownell, Lenoir-Rhyne College

Kaitlyn O’Neil, Merrimack College

Laura Taalman

We develop a formula for determining the number of fundamentally differ-
ent ways that am-colorable knot can bercolored, based on the-nullity

of the knot. We then determine time-nullity of any (p,q,r) pretzel knot,
and thus a way to determine thecolorability and number of fundamen-
tally differentm-colorings of any pretzel knot.

k-alternating knot$2003)

Philip Hackney, Central Michigan University

Nathan Walters, Drake University

Leonard Van Wyk

A projection of a knot ik-alternatingif its overcrossings and undercross-
ings alternate in groups &fas one reads around the projection (an obvious
generalization of the notion of an alternating projection). More generally,
a projection isw-repeatingif, rather than alternating in groups &f the
crossings follow any pattern whatsoever. We show every knot that admits
a k-alternating projection also admits(k+ 1)-alternating projection, and
that every knot that admits\a&-repeating projection admitslaalternating
projection fork < |—"2V‘ We also prove the surprising result that every knot
admits a 2-alternating projection, which partitions nontrivial knots into two
classes: alternating and 2-alternating. Finally, we explore the notion of the
k-alternating excesef a knot, the difference between the smallest number
of crossings in &-alternating projection of the knot and its crossing number.
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Pade approximates for torsion of a compressible nonlinearly elastic cylin-
der: modeling, computation, and visualizati003)

Danielle Miller, James Madison University

Jennifer Salyer, East Tennessee State University

Debra Warne, Paul Warne

The boundary-value problem (BVP) resulting from the equations of non-
linear elastostatics for torsion of a circular cylinder for a class of general
Blatz-Ko materials involves a nonlinear, singuldd ®rder ordinary differ-
ential equation for the radial deformation with non-standard boundary con-
ditions. Using a new computational approach to project the BVP to a poly-
nomial system, we are able to compute the MacLaurin coefficients of the
solution to any degree and then accurately solve for the radial deformation
by numerically creating its Pade approximation. Significant improvements
in both accuracy and efficiency are shown for the new method compared
with the standard Runge- Kutta algorithm. Animations are created to show
3-D visualizations of the torsional deformation of the cylinder.

Statistical methods for rough QTL analy$203)

Mark J. Giganti, University of Missouri

Nathan A. Johnson, College of William and Mary

Steven Garren

Most methods for the identification of quantitative trait loci (QTLS) employ

a parametric approach which assumes the normality of the phenotype distri-
bution. However, most applications of QTL analysis do not have normally
distributed phenotypes. In this research, we compare different parametric
and nonparametric approaches to both single marker and paired marker se-
lection analysis. A simulation study is conducted to compare the prediction
errors for each method.



